Given the increasing role that informal caregivers play in the Irish health, social and economic systems, this short empirical paper outlines and maps the spatial distribution Finally, potential applied policy uses for data for informal caring are identified including needs assessment and as an evidence base for modelling spatial service equity.
Introduction and context
In Ireland, carers are estimated to save the state approximately t2bn per annum in health care costs annually (Guidera 2001) . A carer can be defined as:
An individual who provides assistance and support, on an unpaid basis, to family members, relatives or friends who need such care because of disability, old age or long-term illness (The Equality Authority 2005, iii).
The process of informal, as opposed to institutionally based, caring has always taken place in the home, whereby a variety of individuals and groups have looked after elderly or disabled family members or friends, with little or no contact with formal agencies (Glendinning and McLoughlin 1993; Stalker 1996) . There has been an increased recognition and understanding of the role that informal carers play within national health and social care systems (Milligan 2001) . Most caregivers need support in their role as carers, especially if they are engaged in caring for substantial parts of the day. This support can take a number of forms, ranging from moral or psychological support and information on entitlements to direct service provision in the form of respite care (Stalker 1996; Ashworth and Baker 2000; Milligan 2000) . The support a carer receives is often confused or conflated with the needs of the cared-for person (indirect services), whether that be a disabled child, adult or older person. It is important to be clear on that distinction (Parker and Lawton 1994) . Unlike the UK, there is no statutory basis for needs assessment and carer's support in Ireland (The Equality Authority 2005) . With the increased recognition of informal carers also occurring in other European and North American countries, there has been, not surprisingly, an increase in carer research in recent decades (Rowlands 1998; O'Neill and Evans 1999; Lane et al. 2000; Power 2005 ). The result has been a political response in the form of legislation and promises of improved or enhanced service provision (Timonen 2002; Power 2005 ; The Equality Authority 2005).
The geographical literature on caregiving has been much more recent than that of wider discussions on related subjects such as disability. Kearns (1993) first observed that there was no adequate analysis of caregiving that adopted a place-centred theoretical perspective. Much of the subsequent work focused upon home care given to the elderly (Milligan 2000; Wiles 2003) , the chronically ill (Thomas and Morris 2002) or children with learning disabilities (Foley 2002) . This research has been fuelled in part by the cultural turn in geography, which has focused less on biomedical and more on social models of medicine and health (Curtis 2004) . Linked to these social models, there has been a developing interest in geographies of social care (Milligan 1998 (Milligan , 2001 Foley 2002; Williams 2002) . The two main strands within this work have been the examination of home care service provision (Williams 1996; Fyfe and Milligan 2003; Foley 2002 ) and the changing nature of the home space (Milligan 2000; Williams 2002; Wiles 2003) . A more recent theoretical direction is an interest in what might be termed 'geographies of volunteerism' and a recognition that caring, along with other informal processes, is something which exists outside statutory and private structures and that there are varied and complex geographies associated with this 'third way' (Hanlon 2001; Power 2005; Skinner and Rosenberg 2005; Milligan and Conradson 2006) . A further spatial aspect relevant to the research is the relative importance of place effects (context) versus the role of individuals as agents (composition) . The extent to which primacy can be ascribed to place or the individuals within that place continues to inform and shape debates in the geographies of care (Shaw et al. 2002) .
While all the above research has at its core concerns with service provision and support for informal carers, evidence of the actual extent of informal caring has arguably been neglected. Empirical approaches which map the numbers and extents of specific variables have, to an extent, gone out of fashion. However, newly available data for carers in both Ireland and beyond is something which needs to be documented and explored more fully. Recent research within the wider health inequalities field in the past decade has explored relationships between social and economic variables, both cartographically and statistically (Boyle et al. 2001; Young et al. 2005) . In the literature for health geography and carers, a common theme is emerging around the need for detailed spatial data to inform service planning and delivery. This also sits well within the wider theoretical interest in geographies of social care and volunteerism (Milligan and Conradson 2006) . Linked to this, and implicit in any study that looks at the spatial distribution of a sub-population, is the consideration of equity. In an ideal service setting the supply of services will match the location of potential users and effectively match supply with demand. In this case, mapping the location of carers, and especially the location of high-intensity caring, acts as a useful proxy for need. This, in turn, can potentially be used to look at the distribution of supply of services to help identify the existence or otherwise of spatial equity. Typically, the kinds of services which carers would access would include respite and short-term care services for the carers, day centres, residential centres, vocational training and sheltered workshops for the care recipients. While this paper does not aim to develop the supply side, by looking at the distribution of caring as an activity the potential to begin to predict inequalities in relation to intensities of care is advanced. For the first time ever, questions on levels of care giving were included in both the 2001 Census in the UK (including Northern Ireland) and in the 2002 Irish Census, with the latter repeated in the 2006 Irish Census. As a result, it has become possible to empirically map these data. The aim of the paper is to provide an initial analysis of spatial patterns of informal care in Ireland. Within this aim there are four objectives; namely, to identify spatial concentrations, to look at specific distributions related to intensities of caring, to note key changes between 2002 and 2006 and to provide a starting-point for discussions on causality and explanation.
Data and method
From a health and social care perspective, it is important for planners to use all available evidence to inform policy, with a particular emphasis on the potential of new data to inform needs assessment. This is where geographers have a particular role to play (Milligan 2001; Foley 2002; Gatrell 2002) . The geographical focus of this current work is at the national, regional, county and electoral division (ED) levels, using data in the Censuses of 2002 and 2006. By having detailed data for the first time, it was possible to identify which parts of the country had the highest relative levels of caring activity. Actual individual counts also provide core information for health and social care planning purposes.
From evidence in the literature, women have traditionally provided more care than men, certain age-groups have provided the most care and certain types of geographical areas have been associated with higher levels of caring (Glendinning and McLaughlin 1993; Stalker 1994; Carers UK 2005) . Given these findings from other locations, it was considered valuable to tease out some preliminary explanations for patterns of caring at a detailed geographical scale within Ireland. As it is only in the past decade or so that the role of geography and socio-spatial information generally has begun to filter down into social care planning, the recent availability of these counts for Ireland is also timely. By looking at these data sets in detail for the first time, it may be possible to assess their potential in explaining patterns and relationships and their potential strategic value to decision-making and service delivery. They may also provide a reference point for previous survey-based estimates of carers in Ireland (O'Neill and Evans 2000; O'Shea 2000) .
Until 2001, data on carers in both the UK and Ireland were confined almost entirely to surveys, which indicated who carers were and, to an extent, what needs they had (Parker 1992; Stalker 1994; Rowlands 1998; Timonen 2002) . There was more limited information on their geographical distribution and how need varied across space (Parker 1992; Timonen 2002) . In order to determine exactly where carers lived and the nature of their needs, a decision was made by the Irish Central Statistics Office (CSO) to ask a question on caring in the 2002 Census (CSO 2004) . The CSO stated that:
The results of question 23 will facilitate an assessment to be made of the extent to which unpaid personal help is provided by carers in our society, along with the demographic and socio-economic characteristics of the carers themselves. This question is being asked for the first time in Census 2002 (CSO 2005 This initial count in Ireland followed an equivalent initial count in the UK Census of 2001 (Office of National Statistics 2003). The UK counts will provide a cognate and relevant comparison for some of the ideas to be developed in this paper (Dixie and Dorling 2002) . Once data were collected in the Census, it was possible to gain new information on the location of carers, the extent of their caring responsibilities and to establish whether there were any relationships between geographies of caring and other geographical variables.
In the 2002 Irish Census, the relevant question sought information on individual carers and the hours a week spent on caring (CSO 2004) . Results were reported at national, regional and local scales, enabling data to be cross-tabulated with information on age, gender, family structure, housing tenure and social class to provide a broad general profile of carers in Ireland at this time (CSO 2004) . According to the definition used by the CSO, a carer was:
An individual providing regular unpaid personal help for a friend or family member with a long-term illness, health problem or disability (including problems due to old age: Personal help includes help with basic task such as feeding or dressing) (CSO 2004) .
The question on the amount of time spent in caring was broken down into four broad classes; namely, one to 14 hours a week (low-intensity, or LI), 15Á28 hours a week (medium-intensity, or MI), 29Á42 hours a week (high-intensity, or HI) and 43' hours a week (maximum-intensity, or XI) . Distinguishing between levels of care was important as it was the final maximum-intensity group who were most likely to need various forms of support services (Glendinning 2002; The Equality Authority 2005) . While it is important to acknowledge that the intensity classifications noted above are very broad and would, in turn, be affected by the specific type of care needed and the demands of that care, a level of knowledge about carer's time burdens was still an essential piece of background knowledge (CSO 2004; The Equality Authority 2005) . The same question formats and classifications were used subsequently in the 2006 Census (CSO 2007) . For much of the analysis in this paper, the focus will be on the generic (All) and maximum-intensity (XI) categories given the bi-modal nature of the data. The proportions of MI and HI caring are much smaller in comparison to the other two.
As stated previously, the major objective of the paper is to look at the relative spread of informal caring in Ireland, given a wider interest in health inequalities and the potential of the data to aid planning to reduce inequality. The wider literature in medical/health geography has always had an interest in equity as expressed through relative levels of particular patterns of demand. Joseph and Philips (1984) offer a useful summary of core ideas around measuring need, and used 'location quotients' to provide a simple but effective comparative measure that can be used to examine the relative levels of activities. Their formula can be applied to caring in Ireland to provide a national visualisation of the relative level of care-giving activities. The basic formula is expressed as:
where: LQ[ti]0location quotient for region i at time t, SP[ti]0number of carers in region i at time t, P[ti] 0total population of region i at time t. Essentially, location quotients express the extent to which any identified area varies from the national average. Thus a location quotient score of 2.0 identifies an area with twice the expected number of carers than the national average, whereas a score of 0.5 refers to an area with half the expected number of carers given the national average. Clearly, location quotients are a relatively simple measure, yet for the visualisation of distributions and levels of caring, especially at a small area level, they are an effective tool in establishing national patterns.
Results

National level
The full listings of national and county level results are provided in volume 10 of both Census 2002 and Census 2006 (CSO 2004 . It is not the intention to list these in full but rather to summarise them before moving on to consider spatial distributions and relationships. The actual recorded count of carers in the 2002 Census was 148,754, or 4.8% of the total population over 15 nationally. This compares to 9.9% nationally in England and Wales in 2001 (Office of National Statistics 2003). The higher rates in the UK are associated, arguably, with greater numbers of post-industrial regions and a more formalised statutory social care system (Boyle et al. 2001) . Of the total number of carers in Ireland, 84,862 (57.0% of all carers) were caring for less than 14 hours a week, 23,366 (15.7%) were medium and high intensity while there were 40,526 (27.2%) maximumintensity carers, caring for 43 hours or more a week. These compare with broadly similar rates in the UK of 68.6% (low), 10.9% (medium) and 20.5% (high), respectively. The variations are related primarily to the fact that the categories in the UK are defined somewhat differently; in particular, the highest UK category (50 hours a week or more) is likely to generate a smaller proportion. The figures were also broadly in line with an earlier CSO pilot (which estimated that there were about 130,000 carers) and estimates identified by O'Shea of around 80,000 carers looking after older people in the country (O'Shea 2000) . By 2006, the number of carers had increased to 160,917. This translates into a rate of 4.8%, which is identical to the wider population increase rate in the same period. In terms of levels of caregiving, the figures for 2006 were 58.0% (low intensity), 16.6% (medium/high intensity) and 25.4% (maximum intensity), respectively. Although the overall breakdowns are similar to 2002, the relative rates declined slightly for the maximum-intensity group, and this will be discussed more fully below.
From the 2002 Census, 91,274 (61.3%) of principal carers were women, with a significant proportion of all carers (over 50%) in the middle age groups of the 40s and 50s. Of the maximum-intensity carers, 66.7% were female; this group also made up 60.1% of all carers aged 65 and over (CSO 2004) . The proportion of female carers had increased slightly to 62.3% by 2006, with a similar proportion of maximum-intensity carers (65.7%). Of the recorded carers in 2002, 77,385 (52.0%) were working and of that sub-group, 21.2% were engaged in medium-intensity caring and above. The number of working carers was 90,554 in 2006, which at 56.3% marked a relatively large increase from only four years before. This may be a factor related to wider relative increases in the workforce, but may also suggest greater pressures on carers to work with a concomitant impact on caring activities. The comparative figure for maximum-intensity carers was 21.6%, which was a very small increase from the 2002 figure. At the broad national level for both time periods, the proportions were higher in rural than in urban areas (as measured in the Census by Aggregated Town and Rural Areas). In 2006, the average rates were 4.3% for urban areas, but 5.4% for rural areas. This differed from the UK figures, where higher concentrations were found in urban areas. This was explained in part by higher clusters of urbanisation, together with a more concentrated pattern of elderly residents in seaside counties in the South and East of the UK, a pattern less visible in Ireland (Young et al. 2005) . Both sets of data confirmed evidence from the carer literature on the relationship between age, gender and caring burdens. This situation is likely to become even more acute given the general demographic trend of people living to a greater age. This has obvious implications for carers and the planning and provision of support services into the future. The lowest proportions were recorded in urban centres such as Galway (0.86), Kildare (0.88) and some of the Dublin authorities. This broad ruralÁurban split was relatively pronounced and was replicated in the 2006 figures. Again, Mayo and Roscommon were among the highest, with LQ scores of 1.16 and 1.15, respectively, while lower scores were recorded again in the Greater Dublin authorities, with the lowest value again being recorded in Galway City (0.82). Overall, there was no change in the location quotients apart from a very small increase in the standard deviation. When location quotients for maximum-intensity (XI) caring for 2002 were tabulated (also included in Table 1 ), the spatial patterning was similar to the wider group, with the same rural counties emerging with the highest LQs. Rural counties in the West and Northwest such as Mayo, Donegal and Galway all had scores above 1.20, with Longford recording the highest value at 1.34. The lowest maximum-intensity location quotients were also to be found again in Galway City and in urban authorities such as Fingal and Dun Laoghaire-Rathdown. In these counties, arguably urbanisation, relative wealth and a younger population may well have accounted for these differences reflecting evidence from the UK (Duncan and Smith 2002; Young et al. 2005) . The more ready availability of nursing homes and other forms of alternative and private support might be an additional factor. When the location quotient scores for maximum-intensity carers in 2006 were examined, similar spatial patterns emerged with Roscommon, Mayo, Donegal and Longford all in the top five of the rankings while Galway City, Fingal and Dun LaoghaireÁRathdown again recorded the lowest location quotients, and by extension, the lowest relative levels of caring burdens. There was a very small reduction in both the mean and standard deviation of the county level data for XI caring.
County / LA level
The final two columns in Table 1 record changes in the location quotients between 2002 and 2006 for both All and XI carer categories. There is little variation apparent in the overall LQ score for carers, and indeed the average county LQ score remains the same at 1.02, just over the national average. In addition, the average LQ score for the XI carers and reductions are also broadly similar for 2002 and 2006. The average LQ score was 1.05 in 2002 and was marginally reduced to 1.04 in 2006 with an average LQ score variation of (0.01 per county. Spatially the greatest reduction in the overall carer LQ score was found in Roscommon, followed by Fingal and Laois. For XI caring, the greatest reductions in LQ score were found in Monaghan, Longford and Carlow. These were all rural counties, with arguably similar standards of living and all at the fringes of the commuter belt around Dublin, a region associated typically with lower levels of caring. This suggested a trickle-down effect related to urban-driven commuting catchments, which typically had younger populations who, in turn, were less likely to be involved in caring. At the other end of the scale, both Waterford City and County experienced the largest increases in overall caring between 2002 and 2006, although for XI caring this was associated more with the city than the county. The other county showing an increase in XI caring was Wexford, which is suggestive of a broad regional pattern of increased care burdens in the South East. While the time scale involved is very short, what the patterns suggest is a relative stability in caring over time and space. The stability is important, in that it suggests that one can plan for the future with reasonable certainty, and it also provides a measure against which changes can be mapped, especially when investigating spatial equity over a longer time period.
ED level
While county-level data provide valuable evidence about the broad geographical distributions of carers, mapping the data as location quotients at ED level enables a more detailed exploration of localised patterns in both 2002 and 2006 (Figures 1 and 2 , respectively). With 3424 different counts the range of values was, as would be expected, greater than at the county level; the range was from 0.00 to 3.48 for All carers and from 0.00 to 8.16 for XI carers. The maximum values for both categories were recorded in Mallardstown, an ED in rural Kilkenny. Figure 1 identifies a broad pattern where location quotients in 2002 for All and XI were categorised into three classes which identified low levels of relative caring (B0.66), areas around the mean (0.66Á1.33) and areas with high ( 1.33) LQ scores. The rationale for this subdivision was to identify category breaks at approximately the same level of variation (approximating to one standard deviation) above and below the mean. In the case of the first category, the locations with the highest relative concentrations of general (All) caring seemed to be in a band running down the centre of the country, as well as along the western seaboard. Significantly, very few EDs in the highest LQ category (1.33) were found in any the eight city authorities and none at all in Inner City Dublin. For XI caring, the same categories were applied and a similar pattern appeared; although there were far more EDs falling into the highest category. For maximum-intensity caring, the lowest levels were found in the commuter areas, particularly around Dublin and Cork. In the case of XI caring, there were more EDs with high LQs found in cities, especially in what might be classified as older city districts such as Cabra in Dublin and Ballyphehane in Cork. This suggests that established urban communities are more likely to be involved in caring than newer, younger suburbs that have younger, healthier populations. One pattern noted was the tendency for EDs with higher LQ scores to be at the margins of individual counties and distant from the dominant county towns, which were generally located at the centre of counties. This marginalisation, even within rural counties, was also symptomatic of a caring burden being heaviest in remoter rural areas. This confirms the patterns observed at the broader spatial scales. Some care must be taken due to the problem of small numbers in some of the rural areas (especially in relation to the calculation of location quotients) and the heterogeneity of ED population size. Also significant was the absence of any high LQ scores in any of the urban areas for all carers. There were pockets of high levels of informal caring in most counties and the 'noise' associated with the small area effect made it difficult to pick out specific patterns, beyond the broad one noted above. The results, however, have some potential in supporting finer-level local needs assessment, something that has rarely been carried out at this scale in the past due to the lack of detailed data. 
Discussion
While it is of value to know base distributions, service planners and voluntary organisations also need to try to understand why these patterns exist and what relationships can be uncovered to explain them in terms of other census variables (The Equality Authority 2005). This has the dual benefit of establishing which variables have the strongest associations with caring and which could be utilised to help predict and model carer service provision into the future at a variety of geographical scales. Clearly, this relationship is never static as the relationships between caring and other data change over time. However, a snapshot in time still helps to uncover and identify relationships which can, in turn, be examined at future dates for stability and consistency. This area-based approach has been used in establishing statistical associations in other areas of health geography (Young et al. 2005) . This initial exploration involved testing a number of variables which, while by no means comprehensive or statistically complete, were intended as an initial exploration to promote further qualitative work. The analysis was carried out primarily on the 2002 data as a number of the data sets, specifically those associated with deprivation, were not available for 2006.
While there are a number of different categories which could have potentially provided explanation, variables relating to the following categories were chosen as the most representative:
. Levels of disability [six categories;% disabled overall plus four age categories,% sick or disabled (a separate disability category based on inability to work)]; . Age-related family structure (two categories; retired, working in the home); . Age group (four categories; 15Á24, 25Á44, 45Á65, 65'); . Gender (two categories, male and female). Only one gender is included as the numerical result for males tends to be 1 minus the proportion of females and is therefore statistically redundant; . Deprivation (two categories; HaaseÁPratschke Index and SAHRU Index); and . Social class (two categories:% in social classes 1 and 2,% in social classes 5 and 6).
These categories were chosen in part because of the availability of measurements relating to them at small area scale from the 2002 Census or, in the case of deprivation, as derived from raw census data. More particularly, the categories were also identified from published literature on caring in Ireland, the UK and Europe as being those with the strongest associations with caring (Glendinning 2002; Doran et al. 2003; Power 2005) . The relationship between caring and disability appeared an obvious one. Age-related family structure was important from a service perspective in helping to identify the available support levels and how these might be represented across different categories of carers (Lane et al. 2000; Garavan et al. 2001; Timonen 2002) . While a number of categories around household formation, especially that of older households, were considered, these were not individual-level data and were therefore excluded. Reference has already been made to the role of age and gender in the provision of informal caring, with a particular burden being placed on female and middle-aged carers. Another factor noted in the regional and local results was the higher proportion of carers in rural areas. This was modelled initially against a coded set of different typologies of rural areas that was available (nine in total); however, due to its categorical nature and the exclusion of 'urban' EDs it could not be modelled directly with the other census data and as a result was excluded from the analysis (McHugh 2001) . The relationship between deprivation and health care need is well understood, but to date little work has been conducted on examining the relationship between deprivation and social care need (McLaren and Bain 1998; Cubey 1999) . The existence of national deprivation scores, such as the HaaseÁ Pratschke Index of Deprivation (Haase and Pratschke 2005) and the Small Area Health Research Unit (SAHRU) Index (Kelly and Teljeur 2004) , provided an option to test this relationship. In the subsequent statistical analysis the individual scores are used instead of deciles, but the core assumption is that caring is likely to be a greater burden on more deprived communities, whereas in more affluent areas, informal caring is less likely to be evident. In addition, two measurements of social class in the 2002 Census were used, specifically social classes 1 and 2 (used as a proxy measure of affluence) and social classes 5 and 6 (associated by proxy with deprivation). These latter variables were particularly important if income was to be suggested as a possible factor in service accessibility and utilisation. Evidence from England and Wales also suggested that there was an inverse relationship between high social class and high levels of caring (Young et al. 2005) . Table 2 uses a correlation approach to investigate two dependent variables, the proportion of all carers and the proportion of maximum-intensity caring. These two dependent variables were correlated against variables derived from the categories listed above. The two variables were chosen primarily to see if different values were uncovered which would help establish whether the associations were different for more intense levels of care. From a spatial data perspective, there were a number of problems associated with the raw data gathered at ED level. Many of the more rural EDs in Ireland have very small numbers, and this may be a confounding factor. An associated and perhaps more important issue was the great variation in ED populations. ED populations ranged from approximately 55 to more than 25,000 in 2002, and this heterogeneity was potentially problematic for statistical analysis. The large sample size was also an issue (n03424), as large samples often reveal higher levels of significance because of the higher n values. Despite the statistical issues that arose with the nature of the raw data, preliminary data exploration in the form of scatter-plots suggested that they were both linear and normal. The difficulties with the heterogeneity of ED level data, in particular the small number problem, were countered by transforming the data using an empirical Bayes shrinkage technique, as suggested by Longford and others (Bailey and Gatrell 1995; Longford 1999) . Taking a method of moments approach in applying an empirical Bayes shrinkage to the calculated proportions brought them closer to the mean (Bailey and Gatrell 1995) . The basic formula used in the shrinkage was as follows:
where in the formula is the weighted sample variance of observed rates,ĝ is the pooled mean of observed rates and the shrinkage-weighting factor w i is expressed as:
This shrinkage was applied at both county and ED level. While it was possible to apply a pooled mean calculation for each individual county, a quick check on the effect on the rates suggested that a national pooled mean was no less effective in the shrinkage process and this was used for the final calculation. As can be seen in Table 2, Table 17 individual variables from the six categories listed above were tested using a Pearson correlation and were tested simultaneously for significance. In Table 2 they are listed by County and ED level and by variable for the dependent variable, All and XI carers. At ED level, the results are expressed in terms of r (and by extension r
2 ) values and significance to 0.05 and 0.01 levels. For All carers at ED level the highest association, at 0.257, was for people working in the home followed by the proportion of residents aged over 65 at 0.199. Both these results were significant at the 0.01 level. While no high positive r-values were evident at ED level, the majority were identified as significant, with many being significant at 0.01 levels. When the correlations for XI caring as a dependent variable were examined, some of the same variables emerged as having medium effects; namely, working in the home (0.344) and the proportion of residents aged over 65 (0.233). Again, both were significant at 0.01 level. Where maximum-intensity caring differed from the more generic caring figures, it was in a number of categories identified from the literature. In particular, a relatively high association at 0.310 was identified for the lower social classes 5 and 6. Linked to this, the correlation for the HaaseÁPratshcke Deprivation Index, with an r-value of (0.332, is also important. While the value suggested an inverse relationship, the actual HaaseÁPratschke values represented higher levels of deprivation with larger negative values; therefore it suggested a positive and significant relationship between high intensity caring and deprivation. At the other extreme, especially for the XI carers, negative associations were observed for a number of variables, such as younger age groups (15Á24 and 25Á44 years) and social classes 1 and 2. This reflects findings from the literature suggesting that younger ages and affluence are associated with low levels of informal care. The figures for these variables were also significant. These latter groups were highly likely to be: (a) not involved in or in need of care and (b) involved in more formal caring by being looked after by statutory and voluntary agencies.
The data were also examined at county/local authority scale for the same dependent variables, All and XI caring. At this scale, there was a smaller sample (n034) and less of a numerical range within the data units used. The results in Table 2 for County level reflect some expected statistical findings given the smaller sample size; namely, higher r-values and less variables being identified as significant. Reflecting the ED level results, the relative proportion of residents in social classes 5 and 6 and the HaaseÁPratschke Index, both variables linked to relative deprivation, had significant associations at county level with high intensity caring, with r values of 0.560 and (0.475, respectively (Cubey 1999; Young et al. 2005) . Other particularly strong positive associations were identified with variables associated with age and disability; r-values of 0.781 for residents aged over 65 and 0.732 for older disabled populations emphasised this point, with both being significant at the 0.01 level. Additional related categories that also recorded significant correlations (at the 0.01 level) included% disabled,% retired and% sick or disabled. In addition, there were strong associations between XI caring and working in the home. There were strong negative associations between XI caring and social classes 1 and 2 and with the 15Á24 and 25Á44 age groups, which confirmed the ED level results and confirmed expected results based on wider research (Milligan 2000) . One value which shows up as negative in the county level data is that of the percentage of females. The statistic suggests that there is a negative explanatory association at both county ((0.489) and ED ( (0.485) level, between being a XI carer and being female. This runs counter to the literature, but given the generic category of female it may suggest that intensities of caring, especially by age, may be hidden in that figure. Unfortunately, caring by age breakdowns were not available at ED level to test this out fully.
Although the initial analysis identified a number of valuable associations through correlation, a brief examination of causality was also explored using multiple regression (via a stepwise method with a cut-off significance level of PB 0.005 for model cut-off) to see if it was possible to predict an outcome (levels of maximum intensity caring) from a smaller number of predictor variables, specifically those related to age, social class and deprivation. The results are listed below: where: Y 0percentage of HI carers; X 1 0percentage working in the home; X 2 0percentage disabled and X 3 0percentage in social classes five and six; P B 0.000. At ED level, model 1 suggested from the r 2 value that the main predictor, the percentage of people working in the home, accounted for about 11.8% of the variation in maximum-intensity caring. Within model 2, the two variables, working in the home and percentage disabled together, predicted 18.5% of XI caring. Model 3, which added the variable recording the proportion of residents in social classes 5 and 6, added only a very small amount to the model, bringing the total proportion of variation in the outcome to 20.4%. At county level the same variables emerged, although there were only two models rather than three. The r 2 values were much higher, with working in the home accounting for 43.7% of the variation in maximum-intensity caring at county level. With the addition of the disability variable, the two together accounted for over 78% of the variation in XI caring at a county level. The fourth variable tested, the HaaseÁPratschke Deprivation Index, dropped out of the model and was less important than the other variables in explaining variations in XI caring. Clearly a number of caveats arise in relation to the number of observations when compared to the ED level and possible other important explanatory categories that have not been included in the model. Additionally, identifying the direction of causality can be a complex process. It may well be that in many cases, the reasons that people are working in the home is precisely because they are carers. None the less, these results suggest that being a homemaker and having a friend or relative with a disability is, unsurprisingly, likely to significantly affect one's chances of being a carer. The key point to emerge was that at both spatial scales of analysis the same two variables emerged as being the most important. Overall, the examination of statistical associations revealed some significant results and suggested an overall pattern whereby higher levels of caring were associated with relative poverty/deprivation, an economically driven relationship which has also been observed in the UK (Rowlands 1998) .
Conclusion
This paper has emphasised that the spatial distribution of carers within Ireland was and is a complex arena, with additional variations associated with the intensity of the amount of care provided. Nationally, rates of caring in all categories were higher in rural than in urban areas. Some clear spatial patterns existed in the country as measured in both 2002 and 2006, with rural regions such as the West and Midlands showing up as caring 'hotspots'. The absence of high levels of general caring from the cities also emphasised this ruralÁurban split. There was a stability to these patterns, both temporally and spatially, that was also of significance for forecasting and planning. The nature and intensity of caring was also influenced by the spatial scale of examination. This was shown in the statistical data presented in Table 1 and Figure 1Fig . 2, at both regional (Local Authority) and local (ED) scales. Greater intensities of caring, as measured through the location quotients, were observable at ED level. One important finding was that those greater intensities had a spatial manifestation in two distinct types of area: established inner-city districts and around the margins of rural counties. As an aid to understanding the observed spatial patterns, the relationships with a number of important associated variables were analysed additionally. This modelling, although relatively basic in statistical terms, identified some positive and significant relationships, with a number of variables identified as potentially explanatory from the literature, specifically, old age, disability, social class and deprivation. In addition, regression analysis suggested that working in the home and disability were significant predictors for maximum-intensity caring. Although difficult to establish clearly from the statistical analysis, the ongoing equity of the caring burden continues to fall on home-makers who are, more often than not, likely to be women, who in turn are likely to be looking after disabled family members or friends.
While there is a 'geography' of caring as such, it is important that these broad empirical patterns are translated sensibly into planning discussions on service demand and needs assessment. Some aspects of this demand and the likelihood of the need for informal care are clearly spatially determined, and although hard to predict suggest some contextual influences at work. There are a number of additional explanatory factors, not examined here, that affect individuals and essentially force partners and other family members to become carers. Although not directly spatial, factors such as genetic susceptibility, life events and personal choice still have a spatial expression related to individual places through individual compositional effects (Gatrell 2002) . Information about these factors is more difficult to collect and access, but qualitative analysis at more local levels may be effective in providing additional explanation (Foley 2002; Milligan 2001) . Additionally, the work of Duncan and Smith (2002) on spatial variations in family formations may point towards further explanation in this area, linked as they are to the impacts of social class and deprivation, where traditional working-class families are more likely to be both deprived and providing care. From the viewpoint of age, patterns of movement associated with retirement may also need to be considered when identifying geographies of carers, although this may arguably be less severe an issue in Ireland than in the UK, where larger volumes and the explicit clustering of retirement communities in specific counties is more visible (Milligan 2001; Doran et al. 2003) . Despite the increasing wealth of information sources and the ability to cross-tabulate information on caring and disability, key issues relating to the specific and precise nature of caring will always be difficult to forecast and will require local surveys and individual service usage data (Stalker 1994; Dixie and Dorling 2002) .
Although still in development, there are a number of other explanations of the changing nature of caring. These relate in part to significant changes in family form within society as a whole, with larger numbers of single-person households in all age categories, higher levels of divorce and single-parenthood and the more dispersed nature of family relationships within an increasingly mobile society. In a sense, this lack of fixity in families and places may also reflect wider societal changes in social capital and the beginnings of a shift in older forms of familial and community care (Milligan and Conradson 2006) . The results, which showed that maximum-intensity caring in cities is associated with wellestablished city neighbourhoods, support this contention. In an Ireland where traditional family structures have altered radically in the past few decades, these traditional family supports are being lost against the backdrop of the economic boom of the 'Celtic Tiger'. The ability to 'buy in' care may also be a significant factor, as the traditional voluntary sector is either pressed into running its services along more economic lines or, in areas where in the absence of services, the private sector is beginning to fill a gap, especially around elderly care (O'Shea 2000; The Equality Authority 2005).
This work provides an initial empirical basis for the better understanding of carer distributions in Ireland. The patterning, and more specifically intensities of caring activities noted in the paper, may also have the potential to act as proxies for expressed and potential need across the country as well. It should also be noted that when using carer distributions as spatial proxies of need there is considerable complexity in carer/care recipient relationships, which are more difficult to uncover. Given that some of the correlations between carers and those potentially needing care are relatively poor, it suggests that carers provide informal support to a very wider range of care recipients. One of the main rationales for this work was to start the process of providing an evidence base for applied service planning. A logical next step would be to map the location of services for carers to explore patterns of spatial inequity through GIS-based overlays. The identification of gaps in provision and even utilisation is likely to be a particularly difficult area in which to access information, given the fact that much of the service support and short-term care is provided by voluntary agencies and the data are sensitive and confidential.
Formally, there is already an acknowledgment of a lack of spatial equity and lack of provision within Ireland when service provision is nominally mapped against service need (Houses of the Oireachtas Joint Committee 2003; The Equality Authority 2005). It is also clear that the lack of a statutory basis for service provision and the ad hoc nature of service locations almost by definition give rise to spatial inequities and plentiful examples of inverse care, where there is a mismatch between health service supply and need (The Equality Authority 2005). Whether the state responds to this inequity or passes the responsibility to the voluntary agencies will need to be tracked carefully over the next decade or so. The existence of a full and detailed data set on informal caring in Ireland is an important first step in this process. Hopefully, other geographers might develop this work to tease out these issues and explore further the spatial dimensions of carer research.
